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(54) ADAPTIVE VIDEO SIGNAL ARITHMETIC PROCESSOR 

(57)Abstract: ^ 
PURPOSE: To provide an arithmetic processor which 
performs image compression coding/extension 
decoding(codec) processing such as discrete cosine 
transformation/inverse discrete cosine 
transformation, quantization/inverse quantization, 
motion vector detection, motion compensation, an 
inner product arithmetic operation, image data 
addition, and image data differential processing, etc.. 
on image data in a block of size (m x n). 
CONSTITUTION: This processor is provided with 
plural arithmetic units 1-4 provided in parallel, each of 
which performs addition, subtraction, every kind of 
arithmetic operation, size comparison, a differential 
absolute value arithmetic operation, and butterfly 
addition/subtraction processing and performs 
multiplication, and accumulation, mutual connection 
pipeline memory 5-7 arranged so as to connect 
adjacent arithmetic units out of those arithmetic units 
1-4, and selectors 41-44 which apply input data to 
the arithmetic units 1-4 selectively, and the adjacent arithmetic units are coupled via the 
mutual connection pipeline memory 5-7, and also, a prescribed data flow path is comprised 
by selecting an internal pipeline in the arithmetic unit, thereby, desired video signal 
processing can be performed. 
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nm2<7)r'-i$^-^u:^ ^izmm^tifcm 1 oai:^sg^, 

lii^^ 6 3 m X n M^fex — ^ C7 t L T . ^'n' 

ICO.- y h fcA* L . mM^^^mmmmn^L - ^ h tc^^ 
m^'^^yy^ yji^vcoy'-i^^^xtiL. ^comn^^ 

30 ^. 

tit 7 3 m X nM^-r — $r r a -y ^ t Lx\. ^"^^ 

yh(^zx:hL. 
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IS 15 t- X ^ fi-^ ^ ^ • 

mmn^L-^yhiz^mt^ 

If 1 — 4 Ut*tt^^icl^>)®l5^t'-r:tfi-^?1ll[ 
corl^^jx - .y h p^co^JL^— -y N (crt®^^co-r — 



(3) 1^^^ 6-292178 

4 

[ 0 0 0 1 ] 

(DSP) ti:ii<7ymmmy:in'itm^'mn^mmm\^zm'r 

-So 

10 [0 0 0 2] 

iU^<:r>W^1 ifi^. CCITT H.261 tft^^M 

p^om<7^m^Km^^it/w^m,mtmwizm-:s<m 

^in — X *y ^IBt" >f i/rJ^/Ui^^-^/UTo-fe 'y (DS 
P) t^§^WLmm^ixX\i^h . -^^mit. :iix4>cOD S P 
C03^T'.:fl:^. Yamauchi. et al / "A 
rchitecture and Implement 
ation ofa Highly Parallel 
Single-Chip VideoDSP", IE 
EE TRANSACTIONS ' — O N C I R C U I 
20 TS AND SYSTEMS FOR VIDEO 
TECHNOLOGY. VOL. 2. NO. 2, JUN 
E 1992. pp. 207-220. tCti^^ilTV^ 

hti:hmn^:=^ yh^m^^V. ^ix/^^orH^oL- .y h 

tf^M^~cr>^^mhzx ^^m.(n^-9 ^^n\.z9Jkm^h 

D (Single InstructicHi stream Multiple Data strea 
m)j mm:H^<oi>sp\,zm'th . ^<o:$cm\.zW^m^ixx 

V^^fi|^t3OUT«±01 7 $:#,^,LTf^^-r^, ^COD 
30 S p<7)7ll^jL- .y :r^>f v^M^Tt^ 

\ i 0 0. 0 3] i-r. mn^^-i vy^ vcoj^^tcov^r© 

S^||^a.-.yh (ALU) A 1 t^r^PS LTtrf^tC. 

L-cji^6*itc^T3 z. t timn^^^ yy ^ ^^mtnj^^. 
40 [0004] mi ^ \±m 1 Q <r>m% ^ y y ^ > \f 

tzih. m%^^^ yy ^ v<7y^m%^h i . A 2 , A 4 ti 
1 ^ n -y :7 -t^>f /Pr^H^Sr^T-f t cofc f • Hi 
9 t::iDtt-5>3S!^ll#{3:(i. 2 A:^5 5©^ A:^ ix -S 
<7)^ (X . Y) ^Stftc-r-S, 1 9 iZ7r^~rX 3 tc. 0^3 i. 
\t i #gc7)3?!t^#{3rtC-^V^T;^^ ^: . ( k - 1 ) ^ g CO 
^ o .y ^vUtci>i^T A L U (Al) *-'i;a^^Ji?: 

tT\*v, k#@i^)i^D-yi?-+^-^ 9 }V\,Zi5\^Xm.n^lK 2 tJ?^ 

^a^3iaii$:^TV^, (k + l) ^^<r> 9 Vi v 9 ^ 9 )\^\tZ 
50 V^T^^Iff A 4 ^^^m^taH^tT 3 , tfo. wmmc09 
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{z}s\^xmn^ti. ( i + 1 ) ^ B co^mmi<Li)^Mn^ 

( 0 0 0 5 J <5ct::, t^^iOS^tcoi^TiKBJ-r ^ . Z Z 

A : S I MDj mm:H^CO D S Pi:^x.h. m^t L 

X . hii. tn^. Jix/mmmn^^^tf 

h (ALU) ymn^. mn^co 

m^i2mM {mx.ii. ^mn. 4m%. ^mn-) 
n-r^ztt^x'^^. ^^i^z^ zcoDspii. mw-^^ 

a^) CO X — ^ ^ 'J > f- y ^) S r ^ iz^-Dt 

[ 0 0 0 6 ] m^l,z. ±Mtcom^cr>TX. Miy J^ ^^co 

112 0 (A) — (D) \.z^LtiJ:of,z. M,Lm^mcr>-m 

v^jH^^nM ^ — J* ^ V i: zr ^ ^ >- u 

t^^L. V y hKi :iLTi,zJ:^mn^'^^ T^^ > 
mm ivy h'^xT • ^'N'-fr^ i:(^(i'ix^) ^ 

'i7d:iti,zx*)mmx'^^. zcott^. comn^it 

0 (A) — (D) {±^ft^ii. Amco^mifzm.i-f ^ftfz 

1 1^ vt >y ^ /\^m(.z^^x<om%^<n 

X^I>zMLXiiMcO'r-:$^ trmt^L. m^izT^xcom 

^i)^^^^ "t-i^^ CO^- hWi. m20 (A) — 

(D) (Dmmfj^^m^ X o iz^ mn^^<ox-h<^t:}!b\.z 

1 6;K-^i^^^T', m%^t^ ^ cr>m^<:r>fz^\z I 2^- 

[0007) -e^-C. •r-:^'^^'; ^ VN' > ^ ^Mt L T . 

1 ^-^i^i^ ^tz^<7)ir^-h^^nh^^^is^^ thfih . 
rr'jy-£/3>- yu^'j i^\izm\:.xm%.'^^ r^^ 
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[0 0 0 8 ] ^jttf . Lj^^:S:i^tcti^$firi^^ J; 

otc. ALU. mn^. W:n^t-i^tchmnj'<^ A 

:^^V(,zmni-^. ::com^coy-'-i^ s^'^v f.zw^^ti 

m%^'^^ yy ^ y^cox:^cofzisbi,zaiit 

-b. mn^-^^ yy^ >:^^h(^li^ti(^fzisblz4:i<:-h t 

[0 0 0 9] 

[^H^3&^'M^L J; ^ tf^.^e] ±'^Lti^ 

mmnt: n o m%iz-:^^^x i± . y^^ ym%^^x^ 

-f-^Tc7)-T — ^ LT . A L U trffll^r i^S?1l^cO>'N- 

mm^ti-r. mmmn^^iimn^t<mm^ftxi^^j:i^fz 

fz. mn^^^ yy ^ y^mi: 2i3\i,zj^\fx'ifotztb. m 
20 n^^-(yy^ ycoiL-t^±ifmco^m^^ij<2mi£i'mt^j: 

[ 0 O 1 o ] ®^=3--r ^c0^^3J!t^T'ti. ±sd,com 

$:iiigLT^TP?ii^^. mnLfzm^m±^iim'r^m 
[001 1 ] i^fz. ±.i^\^fz^^(o D s p<7^mn^^^ y 

^33 81 83-^. r2<J:7C8 x8^tfc3 1^>r V^^^© 
J:tX2<^C7n8 X 8^liii1?->f i^33^^^IoIS5j (Cli^l^ 

2<X7U8 X 8MiJC3t^>f V^JS, ±tz\±. 2<X7C8x8 

)^li3-tf>f :^^^m^tTd tc^LT. tr^^M^iifflLr 

vii^3s!ifit--s tcoT'^^;^-', ^cnmm\±. msi6Xx/m 

40 [0012] ±ieo J: 9 tc. juitys*^ ymr&t^x 

^^j:\^^m^hLX\±. 7=^-5'^^ U co4^- b sic co$iJ^ 
Xhh. J:oT. ^'N':^ 7 ^ >f rH^i: ^Jn^(i^<^i:&^tcll 

mmtcm%^^^yy^ ymfSLtitmi^x . ^m\tm\^< 

[0013] 

{mm^:m)k't hfz^cn^m iLh^Ltzmm^mm^ ^ 
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^'-tji^Tu-t -/-^ (DSP) . o^o. mmm^^'^f:^ 
L u) , mn^. ^.Mmt^i^tc^m^::^:^-y h ^ 

C T) 

[0014] LfziJ<-?X. :^^^lzj:tm . MtS[=7-9--f 
ov^T. ]ll5ft^{ctT5?1l^35[i^^^r^>-?T. -en-fix 

.y m^^nmmmmM:^^ h<7)f^^czis(t 
mn:^--yhiz^m,^mm'rhi^^^^v. mmm.j-=- 

M^jtcistt ^^iifciH^:!.- *y h ^ ztt^mm<^§tni>z^ 

[0015] Mmi,z{±. mrsjii^-:^-'/ . 
[0016] mBiih^nmi^mmn^:^ y 
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10 '^Lfzm^^m^'^h'^x . MM. mw^. ^mmmm 

[0017] 

(ALU) . mn^. mM^t^^Kc i^m^^::^-^ h t:m 

20 [0018] if^tcfi. ItrlE^iiej^b' -7^^(1-5^711^35511 

'j-A : s I MD 1 ©j^:^^ri&f^-r . 
[0019] m^^v-^ y^m^mm:^J:x/mm,^^'i 
y^^mii!kmm^nd^^i,z\±. Buis^ifc^orH^^- *y 

-^$rA:^3-r-S^^*^'iS(t Mie^i!ccO?1l^jr- 
30 $:yo V h LT , ^'x' ^ 7 ^ ^ 7ll ^ J: I/^^'nM >^ ^ 

- .y h tc A:^ L. m^3^nmmmmn 

40 [ 0 0 2 0 ] ^ . m X n — 9 ^ ^ ^ y 9 L 

co^stl^yw r ^ 'J ^x- ^ A:^ t . 

50 [.0 0 2 1.] :s^^k^^^^T ^ mm-Thmn:^ 
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[0 0 2 2] m&^it^mt:n 0 mi,z\± . mm-thm% 

[00231 ^T^OjH 

[ 0 0 2 4 ] m%nmz%i\'t h ^m-m%^^'^w<nwAz 

Mcifi^1i<ltciittSiS^M^^^^iKc0 2otfO-r 

[ 0 0 2,5] iti^^mtcfc«t-&^^M^^^35l^60Bgtc 
ti. R«^-r'&ill^:i---y b^o-:^co^^jL- .y > (;oai:^ 

[ 0 0 2 6 1 ^mmn^mcomizii . ^x^ovn^^i- -y 
[ 0 0 2 7 1 mmy'-:$^i}m^m<7)Wi^ ^tii±. miSi^ 

[ 0 0 2 81 

m^'^^m^m%mmmmiz->\.^xmi^i- h . ^^^m^t) 
mmm^z:ti).\x i> . ^^i^wstmmf,z^ ^mcr>mn^^ 
y hi)^m—<n^^^izx ^ ^nmi^'t^ . ±.n^:$cmt.zis 

XhV—M. : S I MDj mmii ^cr> D S P ^ ^ t h . m 

^ 9;ux'mn^^T-r^t<Dt^i>. l/c^-'ot, cico 

D S Pti. 1 n "y ^-t^ ^^yUT'^::^ 1 2 7l§^^|ltT"r 
.1 ^ tSj-'T'^ S . ^^iz^ ^(7)D S PtirH^^tcf'-^ 

T-iJ'X^ u $r-f-'y vr^'Mc^oh-r. 
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[ 0 0 2 9 ] tlT. -y h ^O^fiSc^3^^7"c^^ . 

^mm-r^. ^Lzx-m^-t hmmv-'f -y i:!' com 
m^mi±. ±\,zMPEGxmm^ti^wm^mxhi> . 

( 1 ) t^%JL - y h COtg^ 

milZ. 4 ^£7)?1^m:3_- .y N 1 — 4 TBlOja-^ff^,^?-^ 

t±. T^-.^Al^^ag^ (X i n O — X i n 3) 1 1 — 1 
10 4,i>J:tf. r-:5^A:^^^(Yin0-Yin3)2 
1-24. it/, f-i" (Out I— Out 

3) 3 1— 34{i. M^^&^^7>ffiS^'^^$:/^ LT-r-:^ 

tiisb. 7"-^>^U{i. Jiie8fl£7)x-:^A:^3^^^ 1 1 
— 14. 21—24 tci:^^ov^ir-f:5' 7-'— 5: 

etJ^T'^ . ^B$tC±lfi4f®<7)7^-^ iU:^j^^3 1 - 3 4 

t^^^co^'-^ ^ 1 9 a 9-^-^ 9 ji^miizm^^^tjZ tt< 

^ X^ t-r^ . -t^h-h . jH^^- -yhl— 4^7^-:^ 

20 fznK^-^mi^zx o^^^tix\*^h t-Th . ^rc. mm- 

-X- ^y h 1 -4^$r^'^-f-^.>^.l» (lar. ^S^If^>'^• 
>f r^-^ 'J 1 0?^) O (5) . 1 (6) . 2 

(7) >''?7 i^/t'- u r;p^l^fff 9 . i^'jr/u-^N' 

y \y/U^m^l O . T — rJ' U 9 9 S , 4 1— 44ti:. 

ti. ms^^v-^ ym^m) iocryi d c t) (j^^j^ 

^^mm-r^^AZii^^mt^^. ^ij. laitc^LT^ioc 

TA:^as^5 ii3±t/i D c T A:t3^S^5 2 tcot^r 
30 t . ffiS^^^ (p^it^) ^^LT-r-^'^^ri; 
Tjk^t'-T) 'izmm^ ttX l^D'y^-*^>f 
i - A£li :^ A^'^ig t ^ T -£> . 
' [ 0 0 3 0] ^2 i3 3 'y h Of^^^fiSc 

$:^-r. ^2 tijUlCJL- h O ( 1 ) i5 J; t^iH^OL- V 

h 2 ( 3 ) (op^mmfSimx^ 0.^3 ;eiMmLa. - .y h 1 

(2) t> J:lA7ll^JL- V h 3 (4) i7){^g^|^^!lT:'Jb 

Mmcom%^:nom^nmmmm%^^-/ h (eal 

40 U ) 6 1 . m^S^ ^: 'J 6 3 . ^IC^ 62. ^^ti^7h 

^ (Xink) Ik (ktik||@^^-r) ^XX/ (Yi 
nk)2k.i>ir>\tti:^]l^^(Outk)3k^>'.-T 
-^HrU^5^7 1—75 Sr^fr LTffi5:clS^$ixr 

Efiei. 6 2. 6 4i7)f^f5t-iStt ^ilT V^i>F^^>'^M 
^?ll^#i 6 1. 6 2. 6 3 iD J;t/[^^/\M 

50 'J co'v^^mm^mh z ti^zj:^^ y'-^-tu^^y i — 
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X . 6 1. 62. 6 4m<r>'f'-i' ^^^^^it^-it 

[ 0 0 3 1 ] 02 tc^LTtzrHlc^- h tms \,z^Lt: 
(i, T — rJ'-feU^^ 7 1 i>i:i;f 7 3twl^3^0A^I'r-:?' 

[ 0 0 3 2 } m4{.z^^%mmmmn^^-/ h (eal 

U ) 6 1 co^fi^^^-r, E A L U 6 1 ti . jEmSlKS53 
O 1 . "r-^-^l-^ ^ 3 0 Q . 1mn^3 0 2 . mMU 3 

0 3 . Mkmmn^3 0 4 . iEm^fJ^ts S 05. v-'-^-t: 

3 0 7 ^^r-r&. cliOEALue lit ^ mn<r>A 

m i n (X, Y) . max (X. Y) . ^^^^M'^^lC 

1 x-Y I , ^^^-S^yy^mn ( 2 A:^twOV^T^jD^ t ^ 

2|s:^l^±5 J:tXfe£3S«iigti. ±5^ L^c^MtH^^s 3 0 1 . 
3 0 2. 3 0 3. 3 O 4 J:lX3 O 5 $rli^t3^^t-^) 
t tc J: -CII3^^i^S * J^IT. ±.Wi<7)m^^mn Xlf 

w:^^m^ E A L u 6 1 t^^m^ni^'k m\*^x ^^-h^^zmi 
[ 0 0 3 3 ] mm- 

X-h^^fS 1 1 J: Of 3 1 2tc£Pj!jn^n^2 A:^x-:^ 
Xfc J:lXYcollP^liJa^5l3 O 25:^^^X113^^ -S, A 
tif-^yi {zr>^*^X\t. iEm^^ts3 0 
'f'-9Xii^mn^3 0 2 (cEPUn^ix^ ct 3 tc. ^46t- 
^J'-trlx^J'^SOa ^iS^f 5 . Cixtc J: 0 . 3 0 

2 3&-i^tiSP^S^ (X + Y) ip^^^ix-h. "f-^-^u 
9^ 3 0 7{±. trains 0 2co;!ra^a5:^3 ^ E A L U 6 1 

[ 0 0 3 4 ] Win 
A:^^^3 1 1 ti^ttf 3 1 2 tceiM^ix:^ 2 Ai^t"— ^ 

(X-Y) <Dmn\tm%^^o3^m\^xm'^'th. m 

3i;}-h\tmm^^ (X-Y) . zco 

^^^mti B®aj:t»^^3 1 4 ;&>i^>ai:'3 , 

[ 0 0 3 5 ] 

A:^^^3 1 ii5XX/3 1 2 tcenun^ix/:: 2 A:^.-r-5' 

(X. Y) coikmmMi±^mm%^3 0 A^m^^xm^ 
-t h . mmmn^ 3 o 4 (i. mmm. mmm. m 

- 1$^ -tu 9 ^ 3 o 7 ^itLx . Amii;i:ht^iF3 I 3f)^h 

E A LU 6 1 tfO^Smt LX t^^fj^tl^ . 
[ 0 0 3 6 ] ±A^}tm^m- :min (X. Y) . max 
( X . Y) 

Atim^3 1 1 J: tA'3 1 Zizmnn^tif^ 2 A:^-r-^ 
( X . Y) co:k4^1tmi. lE^^IS^ 3 0 1. MM^3 
0 2 . iJ^^tff 3 0 3 i6XX/lEnm^^^ 0 5^:m^^xn 
-J o A:^7-'-:5' xtiiE:!^^^ 3 0 i XRm^ti. ^Ie 



(7) ^m^^ 6-292178 

12 

$ix;t; (-X) t^r-i^-^UiP 9 3 0 G^iYLXlim^ 
3 0 2 l^zWM^tl^ . ^iltcj:0. JO^fl 3 0 2 ;t?-;^i* 

(Y-x) Ti^iiS:^ $ ix-S* . 2^^fl3 0 3tc 

iS^^X^M (X-Y) (7)';||^;&<^Ti^iX^ . ^n^T^^ (Y 
-X) tsJ:X/n%^m iX-Y) i)<lEnm^S3 0 5f,z 

tih. lEM'^lM^S 0 5{±T%lcoP\mmmizVt-yX . ^ 

1 . MH^m : m i n (X. Y) 

10 ( Y - X ) ^ 0 t # . M - X 

(Y-X) <Ott. #/hM-Y 

2 . ©:;*cfi : m a X ( X , Y) 
(X-Y) ^Oi:^. ilAM=Y 
(X-Y) < 0 i: ^ . ^::^M-X 

^ 9 3 0 7 iE^R^ts 3 0 5 com:^ $r E 

A LU 6 1 coai:': LT . A{iia5:^3g^3 1 3 *-^tfcj:;3 

[0 0 3 7] m^t^Mmmn i x - y i 

20 X^tQ^3 1.1 J:lA 3 1 2 tcepip$ix/i 2X:h^'-9 
(X. Y) jEm^^^3 0 1 . :5n 

%^3 0 2 . ^ltt|3 O 3 iDi:t/jEMfJ^fff3 0 5 ^r-ffi 
i^T^ 3 . A:^17^— 5^ Xtcou^r (i^EM^lK^ 3 O 1 T- 
m^KU^tifz- Xt^y"— -tU ^ ^ 3 0 6 ij^hmn^ 

3 0 2 tciHtf^aJ:^ ^n-S J: 5 frc. ^ai^T^-:?' -fe u ^ 3 

0 6^^^LTiJ<, Jn^^ff 3 0 2 tiSD^ (Y-X) ^ 

tfwv ^^^3 0 3{ij)i^ (X-Y) ^trdo c:ix^>60 
7gm^m3&^'jEm^j^^3 0 5CcA:tl$ix^, iE^^Jfetl 

3 0 5(i. Tm^^^^Mmmn^^fjo . 
30 (Y-X) ^ofc^. m^^Mm^Y ~X 

(X-Y) <Ofc^. ^^ie^M=X-Y 

..X— :f -t ^ 3 0 7 i±±mmM^ tifzm^^nmi: A 
mtmi^^3 1 3 3&>i^a3:*3't 5 . 

I 

[0 0 3 8] y'^i^ y y fMM 

A:^^^3 1 1 *5 J:t/3 1 2tc^Ju$ix:r^2 A^ir-'— 

( X , Y ) COI^T CO^'^':^^ 7 ^ rll^ti. i!in^^3 0 1 
2 joiit/M^H 3 0 3 ^ffi V^T^Ig-r^ , A:ftx— X 

i)^JEnRm^3 0 1 L^v^-Cja^tff3 o 2 tcEp^ip 

$ii-5iJ:dtc. ^4r)7'-:S'-t^:?':$'306$: iS^LT *5 
40 < , i!ra^§5 3 0 2 iiMM. ( X + Y ) $:^TtK ii^^fs 3 0 
3i,±mn (X-Y) ^^t3o "r- :^ -^U ^ 1$^ 3 0 7 tl^M 
n^3 0 2c7)ai:;^^EALU6 li^a5:'7t LT AfSliai^l 

^^3 1 3i3^hts^:h't^ tm^iz^ m%^3 0 3crim^ 

y^ mn<r>m'^cO^ . EALVS lU2Ati2ttiTi<^M 

n^tLxmi^-t^. ±7&Ltzm<r>mm>z:^\^xi±. e 

ALU6 n±2A::^i ii!ii]cr>mn^t LT iftf^t-f> • 

[ 0 0 3 9 ] UlT , D C Ty I D C T . fi^^k^ t'OM 

50 ^i®;?'ja^(ci^£B^-r ^ . ■ 
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14 

(D) ti^fL^'ix. 4jkm(Dmm.^=^yhcomi¥mm^: 
^-r. mj (A) — (D) ^ xv^m I ifZyjk-t X 0 ifZ. 

%Z2,-yhO (1) . 1 (2) . 2 (3) rtOEALU 

61$-^^ 'JO (5) . 1 (6) . 2 (7) .O^O. 

>'N">f 'J 5 , 6. 7 LT V\M 7'^ ^ 

^■^-^ , $ i^tC. '/h2 (3) OEALU61 

^ ^ 4 i -^4 4 ^-f^ . ^mcomn^e 2 i^zmmL . 

10 MM r^>f Vlg^-^^ , ^33. dCOB^COE A LU 6 1 

ti . mi3^ L;^c E A L U t LT £0Jt£5I^tgT'$) .^>'N':$^ 7 ^ 
•<?1I^^^T9/::i^. 2 A:^)2£^^:^3i:^-5TV^^, zcr^X 

[0043] ±tz. mS (A) — (D) 2js:^B3iO|| 
mmi^z^i-f^mM-::^^^ V h $-fflV^T . ±^<7) 8 X 8 1 D 

20 (A) - (D) \t^K^'fL^ Ajkm.com%:3,=^-/ vcom 
^mm^^-t. ms (a) - (d) i^xifm^ (a) — 

2 i/-:? h^f£ft^ m^§l6 4 tc^N'-f r 5 ^ 

M-^l^/U- r;U^^f|9 . — rJ' 8 

. ^^:uo (5) tc^^-r & • i fz . mw-j^- 

•/hi (2) , 2 (3) , 3 (4) C0EALU61$:;< 
^yo (5) , 1 (6) . 2 (7) .0^0. ^'nMT^ 

30 ^ii^ ZCO^COE AL.V e mj^tfzE AhV 6 I 

^mmt:Wii>^ti>zJ:^. ^ 6 tc^-r J: 3 =Sr V ^ a=5r?1l 

[0 0 4 4] Mi'f-^ty^mm^^tmm 
{-() g^^t 

[0 0 4 5] 

CIgc 1 ] 

(1) 

m%^<om^Bm (■r-5'-^^•x) (19 (A) - 

50 -To ^9 (A) - (D) coXoi^z. 2mcomn^e 2:h 



C T) 

m^::i^^ y^mxmms^z3v--( y^m (dct/id 
CT) (DmM^miztD\^^x ^ :^^mcomt^Mi,z^{f 

3 3 8 1 8 3 ■^t7)H^^# 25.1/11 ®-C^^-t^ i: 3 
[004 0] I^5(±8x8DCT60^i^MMr^^ >|§ 

i^coWL^m^^L . laetisx 8 I D cT(Dm%^^^ y 

i7)5ta^#.{4«i: 8 X 8 COM^^D 'X (64®S) Xh 
0. >'\"rfr^^>'^^:U131 — 133S^:/^L7t4 

miiT'i ^ }um^zj^-( TyA y^m^'^o 

[ 0 0 4 1 ] iilT, 8x8DCT$:0^tc:fc ->X^LU<r>m 

nj-^^yy-i ycommmnrfx^^'jxM.^mmzmm't 

h . m^(OmWi-liim. mm^4^3 3 8 l 8 3^t::iJ\.^ 
T^^L/c J; 3^^f^j^^t3 j: 0 . SxSDCTti. 8 
x8<^M^7"n*y^ (6 4®^) izM LX 1 e 5 mcr>/< 
SyyAmn (Jn^i 6 SHiicfctXM^l 6 50) Sr^f 
$^>(C. 2 2 0 HfiO^Jnjr 2 2 O III±> J; t;^^ 

%2 2 0\B[) ^ino :zt\,zx^mmx^ Lfzij^-o 

T. msiZTTi'tx o^^^comM^^^ yy^ ycom^. 

O^O. 3.f@<7)>^N';S^ :7 ^ >f 1 0 1 - 1 0 3 h 4 fi 

co^^m^s 111 izj:hmi^m^t:n^z tizx^ . e 
9 )V) xmn^^^yy^y^^^'^^^. sxbdct^t 

W^n-th^htf^'^^h^Jih. ttz. 8X8IDCTtCO 

i^-ct. mmntJ^^y y^ mn(om^i}^AfiWi^^fz 

±^ L?tajii-c(i. mmn^^^ smi^z-ti^tziib 
iz. ^ ^izmumm^^mi^-tx^^'tf-^x . ^ 
^m<^mmmi^z^\,^x itmm^fkitA mx'h h t iR^ 

[0042] ^7 (A) - (D) iz^ 2|s:^H^ COUSIN tc 

^n^mmzjLZi^y h^m^^x . ±3^08 x 8 i d ct^o 

mn^^^yy^ ymfS^^rmmttii^^comM^ifi xx/;^ 

'evcr>m^mm^ {T-r5'>'^•;^) ^7 (a) - 

I 1 

y = 8 • X * • 

W QP 

[ 0 0 4 6 ] fzfzL. xi:^m^itm<7)mmmxh 0 . y 
[0047] m9 (A) - (D) i>z:^^m^mmmi>z}5 



(9) 
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^r/i^y hmmn^ a^j^^tv^ ym^th 

x'^h. ^(DM^{tmm(omw-^^i$''-yizt6^^x. 

(A) — (D) tc^-t J; 9 C 3 ^9:comM^^^ ^ yi: 

1 
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[ 0 0 4 8] n) jl^fi^-ft: 

Mtiln-T-'-y rJ'coiSS^^fk^l&fltcis i^Tti, Tit 2tf0 J: 

v^. ^hiz. i^y hmn^'i=fomn^'i:^-yti^^^'t 
— yx'hh . 

[ 0 0 4 9 ] 
t^2 1 



X = 



i 6 



{ C2 • y+K) ' W- QP) 



(2) 



[ 0 0 5 o ] fztzL. y.it^'^itmcnmmmx'h d . y 

[0051] ^10 (A)'-(D) \,z^^m<7^—mmm 

(A) — (D) \t^ix^ix^ Aihm<r>mn^^-/ vcorn 20 
^mm^Tf:^. 0 (A) — (D) {ZT^-tx a ti. E 

A Lu 6 1 zm<n^n^e zisxxfi^y hmmi^^^. 

J: 0 , ±^co?UcyN-:^ - v ^fiJ-T S ^ t ^< 1 

2 I x-y I 

[ O o 5 4 1 fzfzL ^ y.\iWi^^9 h fi^mM<r>m^htc 

(mmyti ^y ^ t^i^ixh) <7)mmm'km-t. 3o 
100551^11 (A) — (D) f^zj^^B^co—mmm 
\,zi5ifhm%^=^ y h^m\^x. ±^c7>mn^mmLtz 

(A) - (D) ti^il'fix4 j^^C0?1l^:2.-'y hCOift^ 
BMir^-t. mi 1 (A) - (D) cox 0 i,Z^ EALU 

m-rhy-'-^^^x^rm^-rhzti^zx^. ±^co^^t^ 
nmrnmn^^wi-thz: t^j:< i^<r>m%^^^yy^y 
x-mmx^^h. =sr±5. m^t^nmmn^z^t^ tu^Lf^E 
A L u 6 1 cn^^i^mx'hh^^i^nmmn^mtim^i^ 40 
:i<^m^^9 h fviik^^m<7>m'rtytnm.mmmz^ 

ii. HI 1 (A) - (D) Cc^Ti: 2 ^60?1ll[yM 
r y^ A:^mmX'^ h , CcnX 0'^j:mW-^^'^ y'y ^ 

ymwi^\th:ih\>zx^} . ±mny^ 9 izn-t hm% 

1 



a — 



(x + y + z -f w) 



[ 0 0 5 9 1 tzfzL . ei\±\R^.mm^m.L . X 

[0060] 1113 (A) — .(D) tCsts^^HJcO 



xf^mnmt. B Ai.\} Q IX* 1 9 u ^y ^jux 
X. :^^mcommmizi^n^f^n^=^-/ hcomfj^x-^i. 

^10 (A) — (D) izfjk.^ X o (^ZAi^^comn^^^ yy 

^ y^ z^mmx*^ i> . zcox o ^mn^^^ ^ ym 
i^^mh ZL ti,zx ^ . mmru y 9 n(n±mn^zn^ h 

c 0 o 5 2 ] m^^9 Vfum^ 
mwi^-f-^ 9(7^m^^9 h}v^mmm^z^\^x\t. T 
^<nx o ^j:m^i^nm.mmm.t^m^ hfx^mmc^WLtz 
^t^^^^i:^s itztzL. mmrji^rf V XM.i,zyu 9 
^y9'co^mm^umLrzi^^) . 

[0 0 5 3] 

— (3> 

[0 0 5 6 ] i&^^il (^^.M^^fiit. iP^qM^^fig;) 
t7)fi^ra -/ :7co^:- H(ci: 0 . m ^ ^^Mi^zi^^^if 

^tit . .zicoo-h. WLi^mrnKtmrn^^n om^^z-:>\^x 

x/i'mmm±m.co2r>co^m^z^if hti^ . lar. ^i^;^ 
m<7)^mmi,zm'r ^m%^=- -y hizts\^^x. _bie2-pcp 
^m<D ^ ti^^ti^zm^^^ mn-^^ ^ yy ^ y<omm.'k if 
(r>xo ^izm^s^'tht^^m.m-rh. 
[0 0 5 7 ] (-f ) ^mmm^Wi 

f4^i^. mmf^<omm^'ir'r^xm.mmm^±\Si'rhmmx' 
hh, mi ^\,zumMn^^^MW\^7r^'t . mi 2*>/^ 

[0 0 5 8] 

[^4 ] 



mm\iZ 50 



(A) - (D) {t^fl^'iX. 4 ^^OM^JL - ./ h iOill 
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i^mm'^^^'t. [113 (A) — (D) CDj:ol>Z. EAL 
U 6 lisXX/iyy hmmn^^n^Q a yy ^ > 

-mmmizts^if ^mn^^-/ hcomi$iTi±. mis 
(A) — (D) tc^-r ct 3 tc2ia£7)?ii^yN->f r^-f 

[ 0 0 6 1 ] {u) ^mmm^^ 

a= {A • x+ (1 6-A) 

16 

[ 0 0 6 3] tztz\^. ^^\tm:^\^m^nm^mm^^^ 

"f^Sfl^^ L Ati 2oc7)p^y o *y 9 (nmm^^m^z 

i: -^XWi^^hJ^y^ — ^X'hh, 

[00643 ^14 (A) — (D) \iZ^^m(r>—mimM 

(A) — (D) ii^tl-^tL^ 4 hcom 

f^mm^^s-r. mi a ( a.) — (d) ti^-r j: 3 tc. 2 

^m^hz i:^< 1 ^a^mn^^^yy^ yx-mmx-^ 
z(o^mmm±^9!}tmi,zis\^x . :^^m<ommmi,z 

I C ' X 

[ 0 0 6 7 3 fzfzl^^ c ii-p ^ /U^^^^^^L ^ xtiM 

[00683 015 (A) — (D) ^Z^^mcOmt^McO 

flco^-^^.^ (t^-^/n-x) 0 1 5 (A) — 

(D) i±^ti^tL. 4j^m<rimnjL-^,hcomf^mm^ 

^-r. 015 (A) - (D) J: 0 tC. ^^§§6 2 

^iij-r^^ 1 :^com%y^'^ yy ^ y^mmx'^ 

h . z<ny A )V 9 ^m\iz^\^x , 'i^^'^fi<n%%^mKz^\^ 

^tH^jl- h c7)|g^T'(±. 0 15 (A) - (D) \,Z^ 

't^oKziWL<nm%f'^^yy^y'kAif.mi^x'%h. z 

Oct 3 tcmn^"^^ y^A ymWL-k^h c t t:: J: 0\ Ml^ 
r a V :^ P^co^MS tc^-r-S>:7 a /i^9 ^mt: 4 ^^Uz^^ 

[ 0 0 6 9 3 mm.imm.. mm^^ 
mmtwn^ xi/m^m'rt h±tz . mm.o-^ 9 \,zmh 

i^ru -J 9f^x'm^Mnhh\^^xmm.^^^:t\%thm 
th . mi ^ (A) -(D) ^z^^mcn-mmm 

tC*>tt -5>?ll3^-x - .y hl^fflV^T. m^t]\%h h\^\tm^. 
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0^^^. m^^f^ni^iiif ^iiic7)ii-^{i^ m\,zm^^9 
h )i'\>z^->x y u -j^^ \>zT 9 "txL . ^^mmi^y 
a -J 9 ^ntt^t^^^. kzbtK m:^^m^nm^m<ri 
m^^^ X'(/tkb^^cr>2m<^m^^9 hfviz 

Lx=^mmt:'i%h . 

10 [ 0 0 6 23 

- y} ( 5 ) 

±>fti»?1l^^- V h<^^i^T'<i. 0 14 (A) — (D) 

c^-Tct o{z3^(om%^^AyyA y^2^m^x% 
h. Z(0 Xo^j:m%^^'i r y ymj^sit:mhz t\,zx 

0. m^y^"^ 9 n^T^-kmrn^zn-t h^mmm^^t: 2. 

^n^zj^>( yy A y^mx'% h , 

[ 0 0 6 5 3 y A )\^9 

mm\,znLx i^d^ity ^ 9 9^m^'^o^^^^ . 
y A }i'9 mm^z:H\^x\±y^<r>x o ^j:\^mm%ti^!i^^h 

[ 0 0 6 6 ] 

(6) 

30 ^Tjk-t. 016 (A) - (D) (i-en^'fi. Ammcom 

*y h(DMm.X'i±. 016 ( A) — (D) iz^-r 
i:9tcEALU6 1^I3V^:<:1 ^comM^^A y^ 

A^mm.x'^ h . zcoXo^mw-^-^^yy^ym^^^ 
^ztf,zj:^^ mmy^ti 9i^<Dikmmi,zn'r^mi^M 
nh^^^-^^immm^^ A^mizj^A yy^ y^mx-^ 

40 mn^mmmi^ziiK^xit. ±^^Ltzm^^mm(,zm^^ 
■ tfr.±mmm(Dmcom^mm^zhmmT^h. 

[0 0 7 1 3 

[^m<^^^^] ^^miz^tii,^ . mmzi-r -y 9crimm 
^mizisif^. mnLtzmizi^mmw^^'ifdmM. m% 
^mmLx'ij^mn. hh\^^\t..mnLfzi^m:m±^M 
n-t^m^i^mn^mjt^mi^z i -:>eommw}^''r^m^m 

m^f^M.^mmmi±. r^-^^x h -m. - ^my'- 
9 xh v -m. : s i md ^ mmi7^izm-:s< ^ ly^c^m 
50 il/nm y^A y^m^^ti 1 j^coj^^ yy^ yijui^mx-m^m 
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[ 0 0 7 2 1 tfc. :^^mcr>mmmt:'r:tm^mnmm 

m'^^t LT m^CO^m^^ ^3 3 8 1 8 3 

^H^m (^^£4^1 1^25Btiili) ^zxm^LtiJ: o 
^[slS&tS^t:: J: . D C T^^?1I^T;i^ =3^ 'J Xi. tcis tt 

^^n^mmm\±. p^n-^ '/^^codct/i dct 

[13 2] 2(s:^0^CO^Me?gtCct h 0 . 2 
C^3 ] 3|s:^^6O||]5fe0titw J: ^jH^o.- h 1 , 360^§ 

(EALU) cr^m^'kTr^'tmX'hh . 

[H5J 8 X 8 D c Tco?1lj|:>'N"-f :r ^ >f V:^R!tI§I-C^^ 

^T'^, 0 , (A) - (D) i±^fl^'tL4^m(7)mW.^::^ 

h<^W}i^mm^7r:^mx';^h . 
[^8] 2ts:%B3oiiMe^tci: i» I DCTmm^<^mmm 

•tmTh^. (A) - (D) t±>?-fl.^iX4 ^^C7)^S^J2. 

rnvh^. (A) - (D) {±-^ii^'ft4 ^^^i7)iii^jL - 

fx ^fi-^^1ll[3^!l^^^co^1l^>'^M yy^ y<:omi^^ 

Tn^mx'h*). (A) - (D) it^tL^'tiAjhucomn 
^comj^m \::'r^m^mw-mEmm.comn.^^^ yy^y 
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comfHi^^'tmX'h^ . (A) - (D) ti^ix^'ii4^. 

imi 3] 2^^03(^^i[£^Uc J: ^i&^^mt::i:Jtt^.{^^. 
0. (A) - (D) i±^ti^ti4J^t^e;^m%^=-yhc7) 

mf^w^mir^-tmx'hh . 
10 mm^^iSi^m^<^mn^^^ yy^ ycom^^^-rmx^h 

•9 . ( A ) - ( D ) it^iX^'tl 4 ^^COrHlC^ - .y h CO 

[[a 1 5 ] ^^mcommmi^z^ h y ^ fu^mmm(omM 
j^^yy ^ ycDmj^^ir^-tmx'h ^ . ( a) — < d ) (i 

yy A y<nmjii^^-tmx'h'o . (a) — (d) \±^ix 

20 -fn4 - .y h (T^m^Bm^^^mx'h h . 

[H 1 7 ] r^-^^x h 'J - A - ^Mt^-^x h 'J - 

A : S I MDj ^JP:^^^OTnH: .y -^iOlf ^(^T'^) o 

[m 8 J rii^^N'-^ r 7 vo^j^^rnT'^^) ^ . 

[H 1 9 1 ^ 1 8 corH^MM r^-Y v^ftfitcfctt-S r?''^ 
^ ^ ^ - h ^ ^-f ^ ^ 7 T ^> -1) * 

[^20] g *j^cO^^V>?||^/>M r^-f ^iOm^S: 

Tv^-tmx-^^. (A) - (D) ii-^-^i-f ix4^^co?1l^ 

[^^^oi^Bj] 

30 A 1 • • nmmmm%:^:=- ^ h < a l u ) 
A 2 - . mn^ 

I A 3./ - f^ia^ ^ 'J 

A 4 • - ^^§1 

I- 4- - 2ts:f|B3^0|||f£^JtCi3(t^7ll^a-- .y h 
5 — 7 • - ffiSi^^ 'NM r >'P< ^ 'J 

9- • u/U- U r;l/^^l^^ 

II— 14, 2 1 - 2 4 •••vlllCJL- ^y h C7)A;^JE^^ 

40 3 1 — 3 4 • - yH^o.- .y hc7)a5:^jJ^^ 

41^44.. 

5 1- - 8 X 8 D C T^A:^3^^^ 
52 - - 8x8IDCTffilii:l5SS^ 

6 1 • • feS^if^flTll^^- .y h (E A L U) 
6 2 — ^iCfff 

6 3- f^iSt^ ^ 'J 
6 4- ■ hl^t^^^^^^ 
71 — 75* ^ ^ — 9 9 9 
8 1- IEM^Ik^ 
50 8 2 • • 
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8 3' 

8 4-- t^mmn^ 

8 5 • • lEnK^^ 

8 6. 8 7 - • T— rJ' -b U ^ :^ 

9 1. 9 2- - E A i.V COX:hmT 
9 3. 9 4 • • E A L U cOtfcS:^ 
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10 1 — 10 3- - .n' 7 ^ ?1l 3$: tl 
1 1 1 - - MMM^ 
12 1 • ' V r Ji- - l^ft^^t^^ 
12 2- • ^N* ^ 1/ ;u - U r yu- Ss 
131 — 133- •>'^Mr^^y;><^'J 

14 1 • • X — ^J' ^ ^ U 
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fflEffiStf ^^N'-Y r^-^ V^^: U ^ryhtTl^^-r-g^rH^ 
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50 HrfiB^lHjE=?1^-f y^^mm^-i^^^_Xcr}m%::i~=^-/ V 
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[ 0 0 0 1 ] 

t'ibO. ^izm^&m^^^t (J-T^-y ^ : CODE 

C_) tfO J: a ^t'v^:tfi#35[iSt::jlf?3S=5rx •< i^'^^/t-i^ 
/U7-n-fe.yif (DSP) ^ t'c7)3ijC5J^ t'7";tfi-^?1l^3t& 

imjEMMimm^] mmm 
imiEnmmm^] 0002 

[ 0 0 0 21 

[tfl^5l^^Oj$tl5] ifr^. CCITT H.261 ffi^^M 

p E Gmcr>mmmmn^^tyi^M:m'^-^mmizm-:s<m 

P) A>^iatS^;^tLTv^-6 , ^^^Mlt. ztihcoDSP 

<r>oibX* . -XWi. Yamauchi.et al, "A 
rchitecture and Implement 
at ion ofa Highly Parallel 
Single-Chip VideoDSP". IE 
EE TRANSACTIONS ON CIRCUI 
TS AND SYSTEMS FOR VIDEO 
TECHNOLOGY. VOL. 2, NO. 2, JUN 
E 1992. pp. 207-220, \,Z^^^ tLX 

i)^^—co^^m.\,z^ on^io'f-s^ ^ ^mzmm-th 
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ni)j mm-:}i^(r>D s p i,zmT ^ . zcoxmiziEn^ixx 
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2 <5i:7c8 X 8^tSr3-tr>f ^7t;t±, 2<^7C8x8 
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. M^^^^ y^m/m^n^^ ym^^ (dct/^id 

C T) 

50 i^mmiE9] 
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[ 0 0 2 0 ] ±tz. m X n ®il-r — $r V ^ h L 

X. ^^^•ry'<y^^'j^miiXxfj<9y^^m%t:m 
^^^^^^^xmm,::!^^ yi^^mmm^ m\,z{±. m 

--yhtcA:/3L. ^tS^^t^i^^mm.:^- ^y h C^jijtt^ 
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C^^^iE12) 
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[liiE^i^IiS^] 0 0 2 9 
20 [^iE:^^] 
[^Sf^^J 

[ 0 0 2 9 ] i:AT. ?1l^:3_-'y V comi^t: ^^fz^ t . 

Mi^^ — ^ 9 <r>^m^m\iznnhM%:3^^ -y bOi&f^ 

(1 ) jH^JL - *y h O^S^ 

ti, 7^- A:^^^ (Xin0--Xin3) 11-^1 
30 A ^ i5 XX/ . f - 9 K-h^^ {Y i n 0 --Y X n 3 ) Z 
1 --2 4 . is J:t^. f^-iJ' as:^?^^ (Out 1— put 

,3) 3 1 - 3 4 (i:. n ^.t^<7ym:sLm^m-^ iri^x f — 9 

fz^^ ±128 fio-T-^' A:^^^ 1 1 

— 14. 2 1 — 2 4 (c 1 a -y :7ir>f ^^/l^^C-r — 2: 
^*&T'#. [^l^tC±ie4igIOx-:$^m:^i^-^3 1-^3 4 
*>4>t7)-T-:^^l ^^n^y^^ir-f^y^^tc^^^it^rt;??/^ 

40 tz^Km-^mf,z2: ^m^^rLX\^^h t^h . t.fz. mm^ 

^ y^^v tnJ^) 0 (5) , 1 (6) . 2 

y l^fU^m^ 1 0 . 7-'- 9 -^U 9 9 S , 4 1-^44 (i. 

-f^Ktif ^^i5c3-^^ y^t^ym^o^^ ym^ m ( d c 

. ^ 1 iZTs^Lfz DCTA^l5S^5*li5j:t/I DCT^ 

50 Tx-^'j<^y ([ii^-tt--r) izm^^tix^D. 
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h2 (3) cop^SB^fi^^T'^ 0 . ^3 ;&Mll^a.- .y h 1 
(2) ii2:l/mn::L-y h 3 (4) <^^^mf&mX'Jh 

^ (Xi nk) Ik (kiik^S^^-r) i^Jil^ (Yi 
n k ) 2k. ±Ji:i/r. aj:b3gTF (O u t k) 3 k -f 

myr:mm ip^^^h. ^(oxotcm 

^^6 1. 6 2 . 6 3fc.^t/(^^yM 7-7>f »^ "JO 

^^6 1^ 62.64 ^i7)-r— r^'ys-j^^^'^-ft;^^^ - ^ 
^t'^'^^t^^. .J:->T. ^^7)jg^jL-.y 1-3© 

C^ig^iE 1 4 ] 

i^lEf^MLmm^} 0 0 3 6 

f 0 0 3 6 ] jg^^-g^ :min (X. Y) . max 

(X. Y) 



X:hm^z 1 1 J: 1X3 1 2 ti^c 2 A^j r-^S' 

(X, Y) co±A^\tm\±\ iE%K^^3 o 1 . 

02. i^^li3 0 3 i5j:r/rjE^^j^||3 O 5 ^^^^^^^ 

^tifc (-X) ^^'x-^'-feU:;' 3 0 6 ^/hLT;5n^f5 
3 0 2(CEP:SD$fL5 . ^/itcj: 0, mM^3 0 2 /j-c,m 

m^m (Y-x) *^ai:^3$ix^, m%^3 o 3tc 

^V^Tji^ (X-Y) 0?g^;5/i^Ti5tl^. mnm^ (Y 
-X) J:r>'j^^$±^ (X-Y) i)<lEnPlM^3 0 5(c 

En:^in^ixT. A:^ r - ^ x t y t <7)^/jNit^fijjg;:,<=?T^ 

1 . ^ ^J^ fit : m i n ( X . Y ) 
(Y-X) ^Ot^. ^/hfi=X 
(Y-X) <0t^. ^/hfi- Y 
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2 ; : m a X ( X , Y ) 

(X- Y) ^ 0 t 1= . ^>^fl= Y 
(X-Y) <0 t ^. ^;^M=X 

f^-5'-feU^^ 3 0 7ei. IE^aS.§§3 O 5cO£i5:?J^E 
ALU6 10iil:^t LT. A(l!l£jH;^3(^^3 1 3:^?-^>ai:^ 

[^^^iE 15] 
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[0 0 3 8] J<:$^ y mm: 

(X, Y) f.z-:>\^x<OJ<^y^>(mnit. 5D^fg3_02_ 

tij:x/mn^3 0 3 ^m>^^xmm-r^. x:hr-^xf)^ 

iEt^^^3 o 1 ^m^L^j:K^xmnm3 o 2 tcqjia^ 
ti^ J: o iz. "fbbf- ^ -^u ^ 3 0 6 ^^MLXt^ 

<. Jn^f|3 0 2t±jD^ (X-fY) ^fi^l^. mnn30 
20 3iiM^ (X-Y) $r^T3, 7^-^-feU^5^ 3 0 7;t,<;&n 
^^3 0 2(?D£fj:?j E A L U 6 1 coaj:^ji: LT Aflifi:^ 

^T3 1 3;&-4.a5^3-r^ t f^^tc. mn^3 o 3 co^s^ 

^m*^B{Stb:/3^^3 1 4 ;&*/^m:^$ix-S . zco^^^y 
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C T) 



40 3 3 8 1 s 3 ^(^BMmmRT/mmx^m^^ h J: 5 y^mm 
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